S2
. The calculation results of the SCAC systems with various alignments and the bulk V2Se9. When only one structure is calculated, the relative energy column remains empty (-) . Average of the short inter-chain distances with DFT-D3 6.86 6.92
Number of wires
Average of long inter-chain distances with DFT-D3 7.15 7.26
Average of the short inter-chain distances without DFT-D3 7.35 7.25
Average of the short inter-chain distances without DFT-D3 7.67 7.60
Difference between average of the short inter-chain distance with DFT-D3 and the average without DFT-D3 0.48 0.33
Difference between average of the long inter-chain distance with DFT-D3 and the average without DFT-D3 0.52 0.33 Table S4 . Interatomic distances of bulk V2Se9 by different calculation methods. The difference row means the difference between distances in the structures by optimized with PBE and with PBE+DFT-D3. The numbering of Se and V follows those in Fig. 2(c) . We compared the result to the reference values by the experiment. 5 Ref. ( Table S5 . Bond angles of bulk V2Se9 by different calculation methods. The difference row means the difference between angles in the structures by optimized with PBE and with PBE+DFT-D3. The numbering of Se and V follows those in Fig. 2(c) . We compared the result to the reference values by the experiment. 5 Ref. ( 
-(0.419, 0, 0.419) S10 Figure S1. The band structure of bulk V2Se9 with full high symmetry path. S11 Figure S2 . The band structure of 7-chain V2Se9 with full high symmetry path. Figure S3 . The band structure of triangular 3-chain V2Se9 with full high symmetry path. 
Figure S7
. The band structures of (a) bulk, (b) 7-, (c) 3-, (d) 2-, and (e) 1 chain Nb2Se9 optimized by PBE+DFT-D3 dispersion energy. The arrangement of inset graphic in each band describes the arrangement where the band structure is calculated. This arrangement was the lowest energy structure among the arrangements with same chain numbers. 
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Optimized structures of V2Se9 in cif format 
